Combining data from surveys, inheritance tax records, and rich lists, we estimate top wealth shares for Australia from World War I until the present day. We find that the top 1 percent 
Introduction
The study of wealth inequality in Australia has a distinguished heritage. In a famous 1914 paper, Italian statistician Corrado Gini, drew on inheritances and land values collected by the state of Victoria in the early-1910s.
1 The high quality of Australian national statistics compiled and analysed by statisticians such as Timothy Coghlan and GH Knibbs meant that in the decades after Federation, Australia not only enjoyed some of the highest living standards in the world, but had some of the best statistics in the world.
Unfortunately, the fragmentary nature of information on Australian wealth holdings has been reflected in the scholarship on the topic. Most studies have used a couple of wealth surveys, a few years of inheritance tax data, or a few years of rich lists. Because each data source has its limitations, there are advantages in drawing them together. In this sense, our project is a little like an impressionist painting: out of many different datapoints, we hope to produce a work that provides deeper insights into the subject.
Our analysis of top wealth shares is grounded in three sources: wealth surveys, inheritance tax records and rich lists. In each case, we have endeavoured to draw upon all of the available data from the twentieth century onwards.
2
To preview our results, we find a considerable reduction in top wealth shares across the period from World War I to the late-1970s, followed by a steady increase thereafter.
Australian wealth inequality appears to track income inequality quite closely.
The remainder of the paper is structured as follows. Section 2 discusses the methodology for estimating wealth inequality, and the key literature. Section 3 presents estimates of top wealth shares, combining results from our three methods. The final section concludes.
Methodology
In their survey of wealth inequality, Davies and Shorrocks (2000) identify five possible data sources for estimating the distribution of wealth: wealth surveys, inheritance tax records, rich lists, wealth tax data, and investment income data. We cannot use wealth tax data (since Australia did not have a broad-based wealth tax), and we opt not to use the investment income approach due to its heavy reliance on assumed rates of return. Below, we discuss in turn the three data sources that we use to create our estimates of top wealth shares in Australia. We then present the results in graphical form, combining estimates using different methodologies. Appendix Tables A1, A2 and A3 separately set out the results from each methodology.
Wealth Surveys
Of the three sources, wealth surveys are the most reliable for judging wealth inequality, since The precise wording of the wealth questions in the surveys that we use are set out in Appendix I.
Inheritance Tax Records
The use of inheritance tax records to estimate inequality dates back to the work of Coghlan (1906) and Mallett (1908) . Underlying this approach is that the dead are representative of the living. In effect, this approach 'blows up' the inheritance tax distribution by multiplying it by the inverse of the mortality rate. Put another way, if death is a random sampling technique, then the inheritance tax returns can tell us about wealth inequality among the living.
As Atkinson (2008) points out, researchers such as Coghlan (1906) and Young (1917) were quick to note that tabulations that did not separate deceased estates by age and gender were not particularly informative. Because the distribution of wealth tends to fan out over the lifecourse, it is necessary to take account of the age at death if one is to properly convert inheritance tax data to wealth inequality. In addition, it is necessary to account for the fact that the rich tend to outlive the poor, by making some form of social mortality adjustment.
These issues make much of the available inheritance tax data unusable, since it does not contain tabulations of estate size by age and gender. In benchmarking the results of the war census against the inheritance tax returns, Knibbs (1918) Piggott (1984) and an analysis of inequality of Victorian estates by Rubinstein (1979) which covers a long timespan (1860-1974), but does not account for the age of the deceased.
Similarly, Shanahan (2001) analyses estate records from South Australia in [1905] [1906] [1907] [1908] [1909] [1910] [1911] [1912] [1913] [1914] [1915] (without accounting for socioeconomic differences in mortality). His study estimates that the top 1 percent then held around 30 percent of wealth.
Our results are adjusted using the social mortality multiplier of Clarke and Leigh (2011) , who analyse survey respondents who participated in the HILDA survey during 2001-2007, and then subsequently died. The authors find that the relative risk of mortality between the poorest and richest income quintile was 1.9 times higher and this translated into a life expectancy gap (at age twenty) of six years. They also note that area-level incomes have no significant impact on mortality risk (after controlling for individual characteristics), which suggests that an individual-level mortality analysis is likely to be more precise than a regional-level mortality analysis. In our analysis of inheritance tax data, we assume a mortality-wealth gradient that matches Clarke and Leigh's mortality-income gradient. There are limitations to the precision of these estimates. Estimates based on inheritance tax returns could be biased by tax underreporting, which could potentially have grown over time.
Our estimates also suffer from measurement error within age-gender cells (we use tables that present figures in ten-year age bands) and within wealth cells. It is also possible that the mortality-wealth gradient has changed over time.
Unlike the other two data sources, our inheritance tax estimates cover tax years, which in Australia run from 1 July to 30 June. For expositional simplicity, we refer to tax years by the starting year (for example, we refer to the tax year 1978-79 as '1978').
Rich Lists
In 1983 Exploiting an additional feature of these data, we also estimate the share of rich list wealth held by women (excluding family holdings for the purposes of this analysis). For these three purposes, we use everyone that appears on the rich lists.
Estimating Top Wealth Shares
In Figure 1 , we present our estimates of top 1 percent wealth share. Overall, there has been considerable (but variable) gender equalization in the holding of wealth over this period. 6 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 
Share of Wealth Held by Women (%)
Comparing top wealth shares to top income shares, Figure 4 indicates that the drop in inequality during the first half of the twentieth century is more dramatic for wealth than for income. While we estimate that the top 1 percent wealth share fell by two-thirds from 1915 to 1953, Atkinson and Leigh (2007) This suggests that wealth inequality within the super-rich is similar to the level of wealth inequality across the entire population.
The share of rich list wealth held by the top quartile followed a very similar pattern, starting around 60 percent in the mid-1980s, rising to 75 percent in 1994, dropping back to 60 percent, and rising to 71 percent in 2012. This figure is similar to that which was estimated by Atkinson (2008) for the super-rich in Germany and the United States. In Figure 8 , we also estimate the share of super-rich wealth that is held by women, and observe a significant increase over the three decades for which we have data, with the share rising from 0.6 percent in 1984 to at least 2 percent since 1991. In 2012, the share of rich list wealth held by women leaped to 21 percent, a rise that was largely due to the surging mining wealth of Australia's richest woman, Gina Rinehart. Excluding Rinehart, the share of rich list wealth held by women in 2012 would have been 3 percent -an order of magnitude below the share of top 1 percent wealth held by women (Figure 3) . during the past three decades. We include the full value of the home for those who have paid off their mortgage, and half the value for those who have not paid off their mortgage.
Appendix Tables

2002, 2006 & 2010 Household, Income and Labour Dynamics in Australia (HILDA) surveys
The following description draws on Summerfield et al. (2012) , which provides more detail on HILDA's wealth modules.
Wealth in the HILDA survey is derived by combining answers from a household survey and from each of the person-level surveys in that household. The household survey wealth questions cover:
-Cash and equity investments, trust funds, life insurance; -Home and other property assets and debts; -Business assets and debts; -Children's bank accounts (ie. those aged under 15); -Collectables and vehicles, and
In the 2006 survey, a separate question was asked about overdue household bills. In the other surveys, this was assumed to be covered by a question about 'other debts' (though perhaps not well).
The person survey questions cover:
-Bank accounts and credit card debt; -Superannuation; -HECS debt; and -Other personal debts (in 2006, these were asked for at a more disaggregated level and overdue personal bills were also explicitly asked for).
Notes
1 Gini (1914) , translated into English by Giovanni Maria Giorgi, and republished as Gini (2005) . 2 For the 18 th and 19 th centuries, there is relatively little material available on wealth inequality. Exceptions include Thomas (1991) , who estimates the share of land grants in 1788-1821 that went to the top groups; and Rubinstein (2004) , who estimates the richest 200 Australians over the period 1788-2004. 3 The investment income approach uses the amount of investment income stated on income surveys, and scales this up using assumed rates of return. It has been applied by a number of Australian studies (eg. Dilnot 1990; Baekgaard and King 1996; Kelly 2001) . However, it depends on the assumption that all assets are income-earning (which misses wealth held in primary residences, motor vehicles, boats, artworks, etc), and ignores heterogeneity in rates of return. 4 The 1987 survey is the data source that we are least confident about (indeed, the secondauthor opted not to use it in another study -see Leigh 2007). We incorporate it here because of it is the only available datapoint in the 1980s or 1990s. 7 The two wealth series are a Treasury wealth series, most recently published as Goldbloom and Craston 2008 (covering 1960 -2007 ) and ABS 2012 (covering 1991 . Over the overlap period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , the Treasury wealth series is 93 percent of the ABS wealth series. Conceptually, the Treasury series is slightly closer to the BRW wealth concept, since it consolidates the household and business sectors, and values assets of unincorporated entities at market value (rather than replacement cost). We therefore use the Treasury series as the household wealth denominator for , and then use the ABS household wealth estimate for 2008-2012, scaled down by a factor of 0.93.
